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Collection” at http://dc.lib.unc.edu.
data. Three fundamental issues were investigated: the 
effects of aircraft on PM2.5 concentrations throughout 
northern Georgia; the differences resulting from use of 
AMSTERDAM’s plume-in-grid process rather than 
a traditional CMAQ simulation; and the differences 
resulting from the use of alternative emissions inputs in 
which black carbon emissions were based on outdoor 
measurements rather than engine and fuel characteristics. 
Aircraft increased average PM2.5 concentrations by up to 
235 ng/m3 near the airport and by 1-7 ng/m3 throughout 
the Atlanta metro area. The plume-in-grid process 
increased concentrations of secondary PM pollutants 
by 0.5-20 ng/m3 but tended to reduce the concentration 
of non-reactive primary PM pollutants by up to 13 ng/
m3, with changes concentrated near the airport.  Use of a 
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Extended Abstract
This study examined the air quality, demographic, 
and public health impacts of fine particulate matter 
(PM2.5) from aircraft emissions during the months of 
June and July, 2002 at the Hartsfield-Jackson Atlanta 
International Airport.  First, pollutants were modeled using 
a computer simulation.  Second, to understand population 
exposure and environmental justice implications, modeled 
concentrations were assigned to census tracts and compared 
with four demographic variables.  Third, the impact of 
these emissions on all-cause adult mortality was calculated 
using a concentration-response function.  Finally, planning 
and policy implications of the findings were discussed. 
Each of these steps is described in more detail, and key 
findings are summarized, below.
Modeling of Pollutants
Primary and secondary pollutants were modeled 
using the Advanced Modeling System for Transport, 
Emissions, Reactions, and Deposition of Atmospheric 
Matter (AMSTERDAM).  AMSTERDAM is a modified 
version of the U.S. EPA’s Community Multiscale Air 
Quality (CMAQ) model that incorporates a plume-in-
grid process to simulate emissions sources of interest. 
The error and bias of the model were estimated by 
comparing model results with air quality monitor 
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measurement-based emissions index for elemental carbon 
increased modeled concentrations by up to 212 ng/m3 but 
also increased model error and bias.
Exposure and Demographic Analysis
A Geographic Information System (GIS) was used to 
apportion modeled concentrations to the 712 census tracts 
within the 29-county Atlanta region.  A statistical analysis 
was conducted to determine population exposure and to 
investigate correlations between pollutant concentrations 
and four demographic variables: median household 
income, race, educational attainment, and home value.  It 
was found that in 675 census tracts, the average aircraft 
contribution to PM2.5 was below 20 ng/m
3.  These census 
tracts reflected all levels of income, home values, racial 
compositions, and levels of educational attainment. 
However, aircraft contribution to PM2.5 exceeded 20 ng/m
3 
in 37 census tracts.  These tracts overwhelmingly tended 
to have lower median income and home values, as well 
as higher percentages of nonwhite residents and residents 
with low educational attainment.  These relationships are 
statistically significant at the 99.8% level.
Public Health Impacts
Calculated population exposure data was used with 
a concentration-response function from the epidemiology 
literature to estimate the level of premature adult mortality 
caused by the aircraft emissions.  If June and July 
2002 were representative of the entire year in terms of 
aircraft impacts, the Atlanta airport’s influence on PM2.5 
concentrations was responsible for 1.4 premature adult 
deaths in that year.  This number does not include non-
fatal outcomes (i.e. morbidity) or childhood mortality.
Planning and Policy Implications
The most serious impacts of aircraft emissions are 
overwhelmingly concentrated in communities with less 
income, less education, lower home values, and higher 
nonwhite populations.  Since aircraft emissions are 
invisible to residents, this strong observed correlation is 
likely mediated by observable variables, such as aircraft 
noise and undesirable land uses near the airport.  Local 
governments should consider funding atmospheric 
modeling studies and making their results publicly 
available so that residents can understand the impacts of 
major emitters in their communities and make informed 
choices about where to live and work.  Local governments 
may wish to consider zoning areas heavily impacted by 
air pollution (from all sources, not just aircraft) for low-
density uses, when feasible.
Percentage of population that is nonwhite vs. aircraft contribution to average PM2.5 in June and July 2002.  Measured by 
census tract.  Image courtesy of Jeffrey Rissman.
